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Description 

Technical field 

[0001] The present invention relates to a method for s 
evaluating the condition of a machine having a measur- 
ing point, and a system for performing the method. The 
invention also relates to an analysis apparatus for eval- 
uating the condition of a machine having a measuring 
point; and to a non-volatile memory having stored there- 
in a computer program for controlling a condition anal- 
ysis apparatus. 

State of the art 

[0002] Machines with moving parts are subject to 
wear with the passage of time, which often causes the 
condition of the machine to deteriorate. Examples of 
such machines with movable parts are motors, pumps, 
generators, compressors, lathes and CNC-machines. It 
is known to, more or less regularly, investigate the op- 
erating condition of such machines. The operating con- 
dition can be determined by measuring the amplitude of 
vibrations in a bearing and by measuring temperature 
changes on the casing of the machine, which tempera- 
tures are dependent on the operating condition of the 
bearing. Such condition checks of machines with rotat- 
ing or other moving parts are of great significance for 
safety and also for the length of the life of such ma- 
chines. It is known to perform such measurements on 
machines completely manually. This ordinarily is done 
by an operator with the help of a measuring instrument 
performing measurements at a number of measuring 
points on a machine. The measuring data obtained by 
means of the measuring instrument for each measuring 
point is noted down on a pre-printed form. For a machine 
it can be necessary to have a number of measuring 
points in order to later be able to determine the overall 
operating condition of the machine. For example, three 
measuring points are often used for the measurement 
of vibrations of a motor. In such a way that the vibrations 
are measured in three mutually perpendicular direc- 
tions. I.e. in the X-direction. in the Y-direction and in the 
Z-direction. The operator must note down each meas- 
ured value on the form. It is furthermore necessary for 
the operator to evaluate the measured values so that he 
can make a judgement on whether the measured am- 
plitude measurement values indicate a change for a 
measuring position so that the machine can be serviced 
if the measured values indicate wear. This places a large 
demand on the professional knowledge of the service 
personnel of which vibration and temperature measure- 
ment values are acceptable and which measurement 
values are not acceptable. 

[0003] In order to identify damage to bearings it Is 
known to use a shock impulse measuring apparatus by 
means of which damage to bearings can be determined 
in machines with rotating machine parts. In order-to per- 



form such measurements at a measuring point, the di- 
ameter of the shaft and the rotational speed of the shaft 
are set on a measuring scale. These values, which are 
set by hand, function as a reference level. If the meas- 
ured values measured by means of the measuring in- 
strument are greater than the reference level, this can 
be indicated by means of a warning lamp or by means 
of a sound signal. 

[0004] It is known from EP-0 1 94 333 to provide each 
measuring point with identity data which is automatically 
readable by means of a separate reading probe. EP-0 
194 333 also describes that the characteristic data val- 
ues for the measuring point are readable at the meas- 
uring point so that the above described reference value 
can be generated automatically. The reference value is 
consequently calculated in a standardized and unam- 
biguous way from the characteristic data values. Con- 
sequently, according to this known technique, the one 
and the same reference value is valid for all bearings 
with a certain shaft diameter and a certain rotational 
speed. 

[0005] EP-0 211 212 describes a measuring instru- 
ment for detecting and evaluating data representative 
of the condition of a machine. The described measuring 
instrument has a measuring probe which is combined 
with a sensor probe for reading a measuring point code, 
whereby the measuring probe and the code sensing 
probe are provided in a common mobile casing. 



[0006] The problem to be solved by the present inven- 
tion is to provide a method which permits an increased 
accuracy in detecting changes of the condition of a ma- 
chine. 

[0007] This problem is solved according to the inven- 
tion by a method for evaluating the condition of a ma- 
chine having a measuring point, wherein a condition val- 
ue is obtained by performing a measurement at the 
measuring point, said condition value being dependent 
on the actual condition of the machine; and 

storing the condition value in a writable informa- 
tion carrier placed on or in the vicinity of, the measuring 
point so that the condition value subsequently can be 
used as a reference condition value, whereby possible 
later condition changes can be determined by compar- 
ison with said reference condition value. 
[0008] According to a preferred embodiment, the ref- 
erence condition value is produced depending on a 
measured value, such as a vibration value measured in 
connection with the final inspection of a newly manufac- 
tured machine, and on relevant interpreting information, 
such as shaft diameters and rotational speeds for a ro- 
tatable shaft of the machine. 

[0009] With the object of providing a determination of 
whether some measurable condition change is present, 
a method according to an embodiment of the invention 
comprises the steps of: 
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producing a second actual condition value at a time 
point later than the time of production of said refer- 
ence condition value, said second actual condition 
value being dependent on the actual condition at 
the measuring point, and 

acquiring said reference condition value, from the 
information carrier which is placed on or in the vi- 
cinity of, the measuring point. 

[0010] The method may further comprise the step of 
producing a relation value dependent on the second ac- 
tual condition value and the reference condition value. 
[0011] According to a preferred embodiment the pro- 
duction of the second actual condition value comprises 
the steps of: 

producing a measured value by performing a meas- 
urement at the measuring point; 
acquiring interpretation information from the infor- 
mation carrier; and 

generating the second actual condition value de- 
pendent on the measured value and the interpreta- 
tion information. According to another embodiment 
the second actual condition value is produced di- 
rectly by performing a measurement at the meas- 
uring point. 

[0012] A system for evaluating the condition of a ma- 
chine comprises: 

a movable analysis apparatus and a sensor unit for 
producing a condition value by performing a meas- 
urement at a measuring point on the machine, said 
condition value being dependent on movement and 
indicative of the actual condition of the machine; 
and 

device comprising an information carrier placed on, 
or in the vicinity of, the measuring point of the ma- 
chine. The analysis apparatus is arranged to store 
the condition value in the information carrier, which 
is writable, so that the condition value subsequently 
can be used as a reference condition value. 

[0013] Accordingtoan embodiment of the system, the 
device comprises: 

interpretation information, stored on the informa- 
tion carrier, which defines technical type values for the 
machine and/or the movable part in such a way that the 
actual condition value can be generated dependent on 
an actual measured value and the interpretation infor- 
mation. The device also comprises communication 
means for co-operating with the information carrier and 
for communicating with the analysis apparatus. The de- 
vice may also comprise a communication means for co- 
operating with the analysis apparatus, which, depend- 
ent on an activating signal, reads interpretation informa- 
tion from the Information carrier and delivers this infor- 
mation to the analysis apparatus; wherein the commu- 



nication means, dependent on the activation signal, 
reads the reference condition value from the information 
carrier and delivers this to the analysis apparatus there- 
by enabling the generation of a relation value indicating 

5 a changed condition. 

[0014] The communication means can comprise a 
transceiver for communicating with the analysis appa- 
ratus by means of radio communication or optical trans- 
mitters and optical receivers. The communication 

io means can comprise contact means for ohmic contact 
between the information carrier and the analysis 
apparatus . 

[001 5] The invention also relates to an analysis appa- 
ratus for evaluating the condition of a machine having a 
is measuring point, which apparatus comprises: 

a sensor means for producing a measured value de- 
pendent on a movement of the machine; 
a communication means for receiving interpretation 
information; 

an information processing means for producing a 
condition value. The information processing means 
co-operates with the communication means and the 
sensor means so that the information processing 
means produces a condition value, dependent on 
the measured value and the interpretation informa- 
tion, indicating the actual condition of the machine. 

The communication means comprises an interface 
means which is arranged to transmit the condition value 
to a writable information carrier placed on, or in the vi- 
cinity of, the measuring point so that it can be used as 
a locally stored individual condition reference value spe- 
cific to the measuring point, whereby possible latercon- 
dition changes can be determined by comparison with 
said reference condition value. 
[0016] The invention also relates to a non-volatile 
memory having stored therein a computer program for 
controlling a condition analysis apparatus having a mi- 
cro-processor, a read/write memory and said non-vola- 
tile memory, the computer program comprising: 

a program function which, when run on the micro- 
processor, causes the analysis apparatus to pro- 
duce a condition value, dependent on the actual 
condition of a machine, by perforning a measure- 
ment at a measuring point of the machine; and 
a program function which, when run on the micro- 
processor, causes the analysis system to store the 
condition value as a reference value in a writable 
information carrier placed on, by, or in the vicinity 
of, the measuring point. 

Description of the drawings 

55 

[0017] In order to make the present invention easy to 
understand and produce, it will be described with refer- 
ence to the appended drawings: 
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Fig. 1 shows a schematic block diagram of an em- 
bodiment of a condition analyzing system according 
to the invention. 

Fig. 2A shows an embodiment of a sensor unit 
which comprises an interface for communication 
with an information carrier at a measuring point. 
Fig. 2B shows an embodiment of a device at a 
measuring point comprising an information carrier 
and an interface for communication with the inter- 
face according to Fig. 2A. 

Preferred embodiments 

[0018] Fig. 1 shows a schematic block diagram of an 
embodiment of a condition analyzing system 1 0 accord- 
ing to the invention. The condition analyzing system 
comprises a sensor unit 20 for producing a measured 
value dependent on movement and, more precisely, de- 
pendent on vibrations. 

[0019] The sensor unit 20 is connected to an analysis 
apparatus 30 via a conductor 32. The analysis appara- 
tus 30 comprises a non-volatile memory 40, a micro- 
processor 50 and a read/write memory 60. A computer 
program is stored in the read memory 40, and by means 
of this computer program thef unction of the analysis ap- 
paratus 30 is controlled. When it is written below that 
the microprocessor 50 performs a certain function, it 
shall be understood that the microprocessor runs a cer- 
tain part of the program which is stored in the memory 

A r\ 

[0020] The microprocessor 50 is connected to a dis- 
play unit 62. By means of the display unit 62 a user of 
the condition analyzing system is informed of the con- 
dition of the current measuring point in clear text. The 
production of a condition value is described more close; 
ly below. The display arrangement can comprise, on the 
one hand a screen, on the other hand a printer unit, so 
that the user can have the condition value from the 
measuring point printed out if so desired. 
[0021] According to a preferred embodiment the anal- 
ysis apparatus 30 comprises a screen 62 on which rel- 
evant information is shown during the measuring, and 
a diskette station 64 in which a diskette is introduceable. 
In this way the user with the help of the analysis appa- 
ratus 30 collects the condition values for a plurality of 
measuring points and save all the information on a dis- 
kette removably introduced into the diskette unit 64. The 
microprocessor 50 is further connected to an informa- 
tion port 66, by means of which the apparatus 30 can 
be connected to a separate information processing unit. 
[0022] The analysis apparatus 30 is equipped with an 
interface 70 for the exchange of data, with a device 80. 
When the system is operative, the device 80 is firmly 
mounted on or at a measuring point 90 on a machine 
100 with a movable part 110. A measuring point can 
comprise a connection coupling firmly attached to the 
casing of the machine to which the sensor unit is remov- 
ably attachable. The connection coupling can, for exam- 



ple, be formed of a bayonet coupling. A measuring point 
can comprise a threaded recess in the casing in which 
the sensor unit is screwable. In the last case the sensor 
unit 20 comprises corresponding threads so that it can 

s be introduced into the recess like a screw. 

[0023] Alternatively, the measuring point is marked on 
the casing of the machine only with a painted mark. 
[0024] The machine 100 exemplified in Fig. 1 has a 
rotating shaft 110 with a certain shaft diameter d v Shaft 

io 1 1 o in the machine 1 00 rotates at a certain speed of ro- 
tation when the machine is in use. 
[0025] The apparatus 80 comprises an information 
carrier 120 which is equipped with information on the 
identity of the measuring point and interpreting informa- 

15 tion. The information carrier is furthermore equipped 
with at least one condition value K ref which can be used 
as reference for determining a possible change in the 
condition. 

[0026] The identity information can be formed of, for 

20 example, the identity number of the measuring point or 
of a data string which identifies both the machine 100 
and the measuring point 90. The machine 1 00, which is 
only partly shown in Fig. 1, can comprise a number of 
measuring points and a number of moving parts so that 

25 the condition of different parts of the machine can be 
determined individually. The interpretation data stored 
in the measuring point device 80 can comprise a first 
computer word indicating the above mentioned shaft di- 
ameter d 1 and a second computer word indicating the 

W speed of rotation V 1 ..The information carrier 1 20 is con- 
nected to an interface unit 1 30 for exchanging informa- 
tion with the interface unit 70 of the analysis apparatus 
30. An operator transports the portable analysis appa- 
ratus 30 to the measuring point for which the condition 

35 value is to be determined and attaches the sensor unit 
20 to the measuring point 90. According to one embod- 
iment the sensor unit 20 is provided with a change-over 
switch (not shown) which closes in dependence of the 
sensor unit being brought into contact with the measur- 
jng point 90. When the change-over switch closes, an 
activating signal is produced which, via the bus 32 Is 
delivered to the microprocessor 50 and thereby acti- 
vates the microprocessorto perform an analysis routine. 
An actual condition value is determined by the analysis 

^5 routine, and a reference value K ref acquired from the in- 
formation carrier 120. The reference value K ref indicates 
the condition value for the individual machine for the 
same measuring point at an earlier point of time. The 
reference value K^f is stored in the information carrier 

50 in the same way as described below. 

[0027] When the machine is new from the factory or 
when a bearing for a rotatable shaft 110 is renovated or 
exchanged, a condition value K ref for each measuring 
point 90 of the machine 100 is determined. 

55 [0028] The condition reference value for the measur- 
ing point is determined according to a preferred embod- 
iment by producing a measured value indicating the vi- 
bration or temperature of the machine at the measuring 
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point and, in a known way, with the help of interpretation 
information, such as shaft diameter and speed of rota- 
tion of the shaft, transforming the measured value into 
a condition value. Because this condition value K ref is 
produced when the corresponding machine part is new 
or newly renovated, possible later condition changes 
can be advantageously determined by comparison with 
the reference K^j. 

[0029] When the apparatus 30 is used to produce the 
reference condition value K ref} a keyboard is connected 
to the information port 66 and the microprocessor is in- 
structed to perform a reference-producing routine. The 
reference-producing routine involves the microcomput- 
er 30 acquiring a measuring value from the sensor unit 
20 and the display unit 62 showing a request for the op- 
erator to input the interpretation information which ap- 
plies for the measuring point. 

[0030] The interpretation information can be inputted, 
for example, via the keyboard or by means of a diskette 
which is introduced into the diskette station 64. 
[0031] The microcomputer calculates the actual con- 
dition value K ref indicating the condition of the individual 
measuring point depending on the measured value and 
the inputted interpretation information. 
[0032] Both the condition reference value K ref and the 
inputted interpretation information determined in this 
way are delivered to the information carrier 120 via the 
interface 70. 

[0033] Alternatively, the interpretation data as well as 
ihe reference vaiue K ref can be delivered to the diskette 
unit 64 or the display unit/screen 62 in order to be input- 
ted to the information carrier 120 in another way. 
[0034] According to a preferred embodiment of the in- 
vention the device 80 comprises a readable and writable 
memory 120 which can exchange information in both 
directions with the interface 130. According to one em- 
bodiment the device 80 comprises a photoelectric cell 
which provides the power supply to the memory 1 20 and 
the interface 130. 

[0035] Because the device 80 in the above described 
way is applied with a condition reference value which is 
individual for the machine and for the measuring point, 
later condition measuring can give. advantageously ac- 
curate indications about changes in the condition. This 
means that the analysis apparatus does not have to be 
provided with any information at all about the machine 
or its measuring point, and despite this it is still possible 
to achieve an accurate evaluation of whether any 
changes in the condition have occurred. This is of con- 
siderable advantage, for example, during the checking 
of the condition of machines fixed to the floor in a large 
manufacturing industry, where the number of machines 
and measuring points is very large. It further provides a 
very good security as the risk of mixing of the data in a 
data base is eliminated by the reference condition value 
being stored directly at the measuring point. 
[0036] A method for determining a possible change in 
the condition is usually performed with a certain regu- 



larity by maintenance personnel. A first example of 
when such a process can be performed, according to 
the invention, is when a machine has just been installed 
after delivery. In this situation there is already a condition 

5 reference value in the information carrier which has 
been generated and stored there in connection with the 
final inspection at the manufacturer of the machine.. 
[0037] When the instailator has just installed the ma- 
chine, the process is performed for determining a pos- 

10 sible change in the condition with the purpose of verify- 
ing that the installation is correct and that the condition 
of the machine has not deteriorated during the transport 
from the manufacturer. 
[0038] The method comprises the steps of: 

15 

producing a measured value which depends on a 
movement of the machine; 
acquiring interpretation information from an infor- 
mation, carrier which is mounted by the measuring 
20 point; 

producing an actual condition value, indicating the 
actual condition of the measuring point on the ma- 
chine, dependent on the measured value and the 
interpretation; 

25 - acquiring a second condition value, indicating the 
condition of the measuring point at an earlier point 
of time, from the information carrier; 
producing a relation value dependent on the actual 
condition value and the second condition value, 

30 which relation value indicates a change in the con- 
dition. 

[0039] This process can be performed by the micro- 
processor 50 running an analysis routine which is stored 
35 in the memory 40. 

[0040] The analysis routine comprises the step of the 
microprocessor 50 requesting measured values from 
the sensor unit 20. According to one embodiment of the 
invention the sensor unit comprises an accelerometer 
40 140 with a piezo-electric element. When the measuring 
point 90 vibrates, the sensor unit 20, or at least a part 
of it, also vibrates and the accelerometer 140 then pro- 
duces an electrical signal of which the frequency and 
amplitude depend on the mechanical vibration frequen- 
ts cy and the vibration amplitude of the measuring point 
90, respectively. The electrical signal is delivered to the 
analog-digital converter 34 which with a certain sam- 
pling frequency f s converts the analog signal to consec- 
utive digital words in a known way. The microcomputer 
so so stores a series of digital words which correspond to 
a time sequence of the electrical signal in the memory 
60, and then performs an analysis of the signal se- 
quence, whereby the frequency and amplitude of the 
signal is determined. Consequently, a measured value 
55 for the vibration amplitude \ and the vibration frequen- 
cy f v is determined. The microcomputer then takes the 
interpretation information and the reference value K ref 
from the device 80 by reading information from the in- 
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terface 70. 

[0041] According to one embodiment, the interface 
130 on the device 80 comprises an opto-transmitter 
which transfers data serially to the interface 70 in the 
form of trains of pulses of infrared light. 
[0042] The device 80 can be activated depending on 
an information request which is received via the inter- 
face 130. Alternatively, the device 80 comprises a de- 
tector element which senses if the sensor unit 20 is ap- 
plied to the measuring point 90 and then activates the 
device 80 to send information to the interface 130. 
[0043] In this way the microcomputer receives infor- 
mation on the Identity of the measuring point and inter- 
pretation information, such as the diameter value 6^ and 
the rotational speed value V t . 

[0044] With knowledge of the interpretation informa- 
tion d 1 resp. each measured vibration amplitude val- 
ue Ay can be easily converted to an actual condition val- 
ue K a . A predetermined interpretation algorithm is 
stored in the memory 40 and starting from an amplitude 
value Ay and interpretation information, such as d t and 
V.,, the microcomputer produces a corresponding con- 
dition value K a dependent thereon. Such an interpreta- 
tion algorithm is based on an embodiment of a method 
for producing a condition value described in the Swedish 
Laid-Open Document 339 576. 
[0045] According to one embodiment, the interpreta- 
tion algorithm is based on the machine classification 
standard ISO 2954. 

[CC4G] The actual euriuiliun vaiue K a produced and 
the reference condition value K ref acquired from the in- 
formation carrier 120 are delivered to the screen 62 so 
that the operator can judge if the two values correspond. 
If Kq is essentially similar to K refp the condition is essen- 
tially unchanged. If there is a discrepancy between the 
two values, then this indicates that the condition of the 
machine has changed. 

[0047] Because the actual condition value K a accord- 
ing to the invention can be compared with an earlier 
measured condition value K ref for the same measuring 
point, an extremely accurate indication of changes is 
achieved. In this way, advantageously well-judged de- 
cisions can be made on when maintenance is required, 
which in turn leads to that the life length of the machine 
can be increased. 

[0048] According to a preferred embodiment, the mi- 
crocomputer produces a relation value in dependence 
of the actual condition value K a and the reference con- 
dition value K ref . 

[0049] By dividing the value K a with the reference K raf , 
a relation value is achieved which gives a percentage 
change of the condition of the machine part or parts to 
which the measuring points relate. According to another 
embodiment the relation value is produced as the differ- 
ence between the value and the reference K^. 



Claims 

1 . A method for evaluating the condition of a machine 
(1 00) having a measuring point (90), wherein a con- 

5 dition value is obtained by performing a measure- 
ment at the measuring point, said condition value 
being dependent on the actual condition of the ma- 
chine; 

characterized by 

10 storing the condition value in a writable infor- 

mation carrier (120) placed on or in the vicinity of, 
the measuring point (90) so that the condition value 
subsequently can be used as a reference condition 
value, whereby possible later condition changes 

15 can be determined by comparison with said refer- 
ence condition value. 

2. The method according to Claim 1 , characterized 
by 

20 

producing a measured value; 
acquiring interpretation information (d.,, V^); 
generating the condition value dependent on 
the measured value (Ay) and the acquired in- 
25 terpretation information (d n , V^). 

3. The method according to Claim 1 or 2, character- 
ized In that the measured value indicates a move- 
ment, such as a vibration, of the machine. 

30 

4. The method according to Claim 1 , 2 or 3, charac- 
terized In that the measured value indicates a tem- 
perature of the machine at the measuring point. 

35 5. The method according to claim 2, characterized in 
that the interpretation information (d.,, V t ) corre- 
sponds to the technical type values for the machine 
or a part of the machine. 

40 6. The method according to any of the previous 
claims, characterized In that 

the measurement involves the step of attach- 
ing a sensor (20) to the measuring point. 

45 7. The method according to claim 1 , further compris- 
ing the steps of: 

producing a second actual condition value at a 
time point later than the time of production of 

50 said reference condition value, said second ac- 

tual condition value being dependent on the ac- 
tual condition at the measuring point, 
acquiring said reference condition value from 
the information carrier (1 20) which is placed on 

55 or in the vicinity of, the measuring point (90). 

8. The method according to Claim 7, further compris- 
ing the step of: 
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producing a relation value dependent on the 
second actual condition value and the reference 
condition value. 

9. Method according to Claim 7 or 8 t characterized 
in that production of the second actual condition 
value comprises the steps of: 

producing a measured value by performing a 
measurement at the measuring point; 
acquiring interpretation information from the in- 
formation carrier (120); and 
generating the second actual condition value 
(K) dependent on the measured value (\) and 
the interpretation information (d 1f \A|). 

10. The method according to Claim 7 or 8, character- 
ized in that the second actual condition value is 
produced directly by performing a measurement at 
the measuring point. 

11. The method according to any of the previous 
claims, characterized by communicating with the 
information carrier by radio or optical communica- 
tion. 

12. An analysis apparatus for evaluating the" condition 
of a machine (100) having a measuring point (90), 
which apparatus comprises: 

a sensor means (20) for producing a measured 
value (Ay) dependent on a movement of the 
machine; 

a communication means (70;66;64) for receiv- 
ing interpretation information; 
an information processing means (50,40,60) 
for producing a condition value, characterized 
in that 

the information processing means (50,40,60) 
co-operates with the communication means 
(70;66;64) and the sensor means (20) so that 
the information processing means produces a 
condition value (K;K ref ), dependent on the 
measured value and the interpretation informa- 
tion, indicating the actual condition of the ma- 
chine, 

the communication means comprises an inter- 
face means (70) which is arranged to transmit 
the condition value (K fef ) to a writable informa- 
tion carrier (120) placed on or in the vicinity of, 
the measuring point (90) so that it can be used 
as a locally stored individual condition refer- 
ence value specific to the measuring point, 
whereby possible later condition changes can 
be determined by comparison with said refer- 
ence condition value. 

13. The analysis apparatus according to Claim 12, 



characterized In that 

. the interface means (70) is capable of both re- 
ceiving and transmitting information. 

s 14. The analysis apparatus apparatus according to 
Claim 12, characterized in that 

the sensor means (20) is movably connected 
to the information processing means. 

10 15. The analysis apparatus according to Claim 12, 13 
or 14, characterized in that 

the interface means (70) and the sensor 
means (20, 140) are integrated in a common cas- 
ing. 

15 

16. The analysis apparatus according to any of Claims 
12*15, characterized in that the analysis appara- 
tus is arranged to generate the condition value in 
accordance with a predetermined algorithm. 

20 

17. The analysis apparatus according to any of Claims 
12-16, characterized in that the analysis appara- 
tus is a portable unit. 

25 18. The analysis apparatus according to any of Claims 
12-17, characterized in that 

the Interface means (70) is adapted to com- 
municate with the information carrier by means of 
radio communication or by means of optical trans- 
fer mitters and optical receivers. 

19. A system for evaluating the condition of a machine 
comprising: 

35 a movable analysis apparatus (30) and a sen- 

sor unit (20) for producing a condition value by 
performing a measurement at a measuring 
point on the machine, said condition value be- 
ing dependent on movement and indicative of 
40 the actual condition of the machine; and 

a device (80) comprising an information carrier 
(120) placed on, at, or in the vicinity of the 
measuring point (90) of the machine; 

45 characterized in that 

the analysis apparatus (30) is arranged to 
store the condition value in the information carrier 
(120), which is writable, so that the condition value 
subsequently can be used as a reference condition 
so value. 

20. The system according to claim 19, wherein 
the_device (80) comprises: 

interpretation information, stored on the infor- 
55 mation carrier, which defines technical type values 
for the machine and/or the movable part in such a 
way that the actual condition value can be generat- 
ed dependent on an actual measured value and the 
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interpretation information. 

21. The system according to Claim 20, wherein 

the device (80) comprises communication 
means (130) for co-operating with the information 
carrier (120) and for communicating with the anal- 
ysis apparatus (30). 

22. The system according to Claim 21 , characterized 
in that 

the communication means (130) comprises a 
transceiver for communicating with the analysis ap- 
paratus (30) by means of radio communication or 
optical transmitters and optical receivers. 

23. The system according to Claim 21 , characterized 
in that 

the communication means (130) comprises 
contact means for ohmic contact between the infor- 
mation earner (130) and the analysis apparatus 
(30,70). 

24. The system according to any of Claims 1 9-23, char- 
acterized in that 

the condition value produced by said sensor is de- 
pendent on vibrations 

25. The system according to any of Claims 1 9-23, char- 
acterized In that 

the device (SO) is firmly mutinied on the ma- 
chine (1 00) on, at, or in the vicinity of, the measuring 
point (90). 

26. The system according to any of Claims 1 9-25, char- 
acterized in that 

the measuring point comprises a connection 
coupling which is firmly attached to the casing of the 
machine (100); the sensor unit being removably at- 
tachable to the connection coupling. 

27. The system according to claim 26, characterized 
in that 

the connection coupling is a bayonet cou- 
pling. 

28. The system according to any of Claims 1 9-26, char- 
acterized in that 

the measuring point comprises a threaded re- 
cess in the casing of the machine (1 00) in which the 
sensor unit is screwable. 

29. The system according to claim 28, characterized 
in that 

the sensor unit (20) comprises corresponding 
threads so that It can be introduced into the recess 
like a screw. 

30. The system according to any of claims 1 9-29, char- 



acterized In that 

the analysis apparatus (30) comprises a non- 
volatile memory (40), a read/write memory (60), a 
microprocessor (50) and a display unit (62) for dis- 
5 playing the condition of a current measuring point. 

31. The system according to claim 30, characterized 
in that 

the microprocessor (50) is connected to an in- 
10 formation port (66), by means of which the analysis 
apparatus (30) can be connected to a separate in- 
formation processing unit. 

32. The system according to claim 20, wherein the de- 
15 vice (80) comprises a communication means (130) 

for co-operating with the analysis apparatus, which, 
dependent on an activating signal, reads interpre- 
tation information from the information carrier and 
delivers this information to the analysis apparatus; 
20 and wherein the communication means, dependent 
on the activation signal, reads the reference condi: 
tion value from the information carrier and delivers 
this to the analysis apparatus thereby enabling the 
generation of a relation value indicating a changed 
25 condition. 

33. A non-volatile memory (40) having stored therein a 
computer program for controlling a condition anal- 
ysis apparatus (30) having a micro-processor (50), 

30 a read/write memory and said non-volatile memory 
(40), 

the computer program comprising: 

a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to pro- 
35 duce a condition value, dependent on the actual 
condition of a machine, by performing a measure- 
ment at a measuring point of the machine; 
characterized by 

a program function which, when run on the mi- 
40 coprocessor, causes the analysis system to store 
the condition value as a reference value in a writa- 
ble information carrier (120) placed on, by, or in the 
vicinity of, the measuring point (90). 

45 34. The non-volatile memory according to claim 33, 
wherein the computer program further comprises: 

a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to 
50 produce a measured value which depends on 

a movement of the machine; 
a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to 
acquire interpretation information from the in- 
55 formation carrier which Is mounted on, by, or in 

the vicinity of, the measuring point; 
a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to 
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produce an actual condition value, indicating 
the actual condition of the measuring point on 
the machine, dependent on the measured val- 
ue and the interpretation information; 
a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to 
acquire said reference condition value, indicat- 
ing the condition of the measuring point at an 
earlier point of time, from the information carri- 
er; 

a program function which, when run on the mi- 
croprocessor, causes the analysis apparatus to 
produce a relation value dependent on the ac- 
tual condition value and the reference condition 
value, which relation value indicates a change 
in the condition of the machine. 



Patentanspruche 

1 . Verfahren zur Bestimmung des Zustands einer Ma- 
schine (100), die einen Messpunkt (90) hat, wobei 
ein Zustandswert durch Durchfiihren einer Mes- 

. sung am Messpunkt erhalten wird, wobei der Zu- 
standswert abhangig von dem gegenwartigen Zu- 
stand der Maschine ist; 
gekennzeichnet durch 

Spelcherung des Zustandswerts in einem be- 
schreibbaren Informationstrager (120), der an oder 
in der Nahe des Messpunkts (90) angeordnet ist, 
so dass der Zustandswert nachfolgend als Refe- 
renzzustandswert verwendet werden kann, wo- 
durch mogliche spatere Zustandsanderungen 
durch Vergleich mit dem Referenzzustandswert 
bestimmt werden konnen. 

2. Verfahren nach Anspruch 1, gekennzeichnet 
durch 

Erzeugen eines Messwerts; 

Erlangen von Auswertungs information (dj, 

Vi); 

Erzeugen des Zustandswerts abhangig von 
dem gemessenen Wert (\) und der ermitteln- 
den Auswertungsinformation (d 1( V^). 

3. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dass der gemessene Wert eine 
Bewegung der Maschine, wie eine Vibration, an- 
zeigt. 

4. Verfahren nach Anspruch 1 , 2 oder 3, dadurch ge- 
kennzeichnet, dass der gemessene Wert eine 
Temperatur der Maschine am Messpunkt anzeigt. 

5. Verfahren nach Anspruch 2, dadurch gekenn- 



zeichnet, dass die Auswertungsinformation (d 1f 
V.,) den technischen Gattungswerten der Maschine 
oder eines Teils der Maschine entspricht. 

5 6. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, dass die Messung 
den Schritt des Anbringens eines Sensors (20) an 
dem Messpunkt umfasst. 

10 7. Verfahren nach Anspruch 1 , weiter umfassend die 
Schritte: 

Erzeugen eines zweiten gegenwartigen Zu- 
standswerts zu einem spateren Zeitpunkt als 
is dem Zeitpunkt des Erzeugens des Referenzzu- 

standswerts, wobei der zweite gegenwartige 
Zustandswert abhangig vom gegenwartigen 
Zustand am Messpunkt ist; 

20 Erlangen des Referenzzustandswerts von dem 

Informationstrager (120), der auf dem Mes- 
spunkt (90) oder in dessen Nahe platziert ist. 

8. Verfahren nach Anspruch 7, weiter umfassend den 
25 Schritt: 

Erzeugen eines Bezugswerts abhangig von dem 
zweiten gegenwartigen Zustandswert und dem Re- 
ferenzzustandswert. 

30 9. Verfahren nach Anspruch 7 oder 8, gekennzeich- 
net dadurch, dass das Erzeugen des zweiten ge- 
genwartigen Zustandswerts die Schritte umfasst: 

Erzeugen eines Messwerts durch Durchfiihren 
35 einer Messung am Messpunkt; 

Erlangen von Auswertungsinformation von 
dem Informationstrager (120); und 

40 Erzeugen des zweiten gegenwartigen Zu- 

standswerts (K) abhangig von dem gemesse- 
nen Wert (Ay) und der Auswertungsinformation 
(d,,^). 

45 10. Verfahren nach Anspruch 7 oder 8, dadurch ge- 
kennzeichnet, dass der zweite gegenwartige Zu- 
standswert direkt durch Durchfiihren einer Mes- 
sung am Messpunkt erzeugt wird. 

50 11. Verfahren nach einem dervorhergehenden Ansprii- 
che, gekennzeichnet durch Ubermitteln zu dem 
Informationstrager durch Funkverbindungoderop- 
tische Verbindung. 

55 12. Analysegerat zum Bestimmen des Zustands einer 
Maschine (1 00), die einen Messpunkt (90) hat, wo- 
bei das Gerat umfasst: 
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eine Sensoreinrichtung (20) zur Erzeugung ei- 
nes Messwerts (AJ abhangig von einer Bewe- 
gung der Maschine; 

eine Verbindungseinrichtung (70, 66, 64) zum 
Empfang von Auswertungsinformation; 

eine Informationsveraroeitungseinrichtung (50, 
40, 60) zum Erzeugen eines Zustandswerts; 

dadurch gekennzeichnet, dass 

die Informationsverarbeitungselnrichtung (50, 
40, 60) mit der Verbindungseinrichtung (70, 66, 
64) und der Sensoreinrichtung (20) zusanv 
menwirkt, so dass die Informationsverarbei- 
tungseinrichtung einen Zustandswert (K; K ref ) 
in Abhangigkeit von dem Messwert und der 
Auswertungsinformation erzeugt, der den ge- 
genwartigen Zustand der Maschine anzeigt; 

die Verbindungseinrichtung eine Schnittstel- 
leneinrichtung (70) umfasst, die so angeordnet 
ist, dass sie den Zustandswert (K ref ) zu einem 
beschreibbaren Informationstrager (120) uber- 
tragt, der auf dem Messpunkt (90) oder in des- 
sen Nahe platzlert ist, so dass er als lokal ge- 
speicherter individuelter Bezugszustandswert 
spezifisch fur den Messpunkt verwendet wer- 
den kann, wuuurch mogiiche spatere £u~ 
standsanderungen durch Vergieich mit dem 
Bezugszustandswert ermittelt werden konnen. 

1 3. Analysegerat nach Anspruch 1 2, dadurch gekenn- 
zeichnet, dass die Schnittstelleneinrichtung (70) 
sowohl zum Senden als auch zum Empfangen von 
Information fahig ist. 

14. Analysegerat nach Anspruch 1 2, dadurch gekenn- 
zeichnet, dass die Sensoreinrichtung (20) beweg- 
bar mit der Informatlonsverarbeltungseinrichtung 
verbunden ist. 

15. Analysegerat nach Anspruch 12, 13 oder 14, da- 
durch gekennzeichnet, dass die Schnittstellen- 
einrichtung (70) und die Sensoreinrichtung (20, 
140) in einem gemeinsamen Gehause integriert 
sind. 

16. Analysegerat nach einem der Anspruche 12 bis 15, 
dadurch gekennzeichnet, dass das Analysegerat 
angeordnet ist, dass es den Zustandswert in Uber- 
einstimmung mit einem vorbestimmten Algorithmus 
erzeugt. 

17. Analysegerat nach einem der Anspruche 12 bis 16, 
dadurch gekennzeichnet, dass das Analysegerat 
eine tragbare Einheit ist. 



18. Analysegerat nach einem der Anspruche 12 bis 1 7, 
dadurch gekennzeichnet, dass die Schnittstellen- 
einrichtung (70) dazu angepasst ist, mit dem Infor- 
mationstrager durch Funkverbindung oder durch 

5 optische Transmitter und optische Empfanger in 
Verbindung zu stehen. 

19. System zum Ermitteln des Zustands einer Maschi- 
ne, umfassend: 

w 

ein bewegbares Analysegerat (30) und eine 
Sensoreinheit (20) zum Erzeugen eines Zu- 
standswerts durch Durchfuhren einer Messung 
an einem Messpunkt auf der Maschine, wobei 
15 der Zustandswert abhangig von Bewegung ist 

und den gegenwartigen Zustand der Maschine 
angibt; und 

eine Einrichtung (80), die einen Informations- 
20 trager(120) umfasst, der auf, an oder in der Na- 

he des Messpunkts (90) der Maschine platziert 
ist; 

dadurch gekennzeichnet, dass das Analysgerat 
25 (30) den Zustandswert in dem Informationstrager 
(1 20) speichern kann, der beschreibbar ist, so dass 
der Zustandswert nachfolgend als ein Bezugszu- 
standswert verwendet werden kann. 

30 20. System nach Anspruch 19, wobei die Einrichtung 
(80) umfasst: 

Auswertungsinformation, die auf dem Informations- 
trager gespeichert ist, die technische Gattungswer- 
te fur die Maschine und/oder des beweglichen Teils 
35 in solch einer Weise definiert, dass der gegenwar- 
tige Zustandswert abhangig von einem gegenwar- 
tig gemessenen Wert und der Auswertungsinforma- 
tion erzeugt werden kann. 

40 21. System nach Anspruch 20, wobei die Einrichtung 
(80) eine Verbindungseinrichtung (130) zum Zu- 
sammenwirken mit dem Informationstrager (120) 
und zur Verbindung mit dem Analysegerat (30) um- 
fasst. 

45 

22. System nach Anspruch 21 , dadurch gekennzeich- 
net, dass 

die Verbindungseinrichtung (130) einen Transcei- 
ver zur Verbindung mit dem Analysegerat (30) 
so durch Funkverbindung oder optische Transmitter 
und optische Receiver umfasst. 

23. System nach Anspruch 21 , dadurch gekennzeich- 
net, dass die Verbindungseinrichtung (130) Kon- 

ss taktmittei zur leitenden Verbindung zwischen dem 
Informationstrager (130) und dem Analysegerat 
(30, 70) umfasst. 
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24. System nach einem der Anspruche 19 bis 23, da- 
durch gekennzeichnet, dass der durch den Sen- 
sor erzeugte Zustandswert abhangig von Vibratio- 
nen ist. 

25. System nach einem der Anspruche 19 bis 23, da- 
durch gekennzeichnet, dass die Einrichtung (80) 
fest auf der Maschine (1 00) auf , an oder in der Nahe 
des Messpunkts (90) montiert ist. 

26. System nach einem der Anspruche 19 bis 25, da- 
durch gekennzeichnet, dass der Messpunkt eine 
Anschlusskupplung umfasst, die fest an dem Ge- 
hause der Maschine (1 00) angebracht ist; wobei die 
Sensoreinheit entfernbar an der Anschlusskupp- 
lung anbringbar ist. 

27. System nach Anspruch 26, dad urch gekennzeich- 
net, dass die Anschlusskupplung eine Bajonett- 
kupplung ist. 

28. System nach einem der Anspruche 19 bis 26, da- 
durch gekennzeichnet, dass der Messpunkt eine 
Aussparung mit Gewinde in dem Gehause der Ma- 
schine (100) umfasst, in das die Sensoreinheit ein- 
schraubbar ist. 

29. System nach Anspruch 28, dadurch gekennzelch- ' 
net, dass die Sensoreinheit (20) entsprechende 
Gewinde umfassl, so dass sie in die Aussparung 
wie eine Schraube eingefuhrt werden kann. 

30. System nach einem der Anspruche 19 bis 29, da- 
durch gekennzeichnet, dass 

das Analysegerat (30) einen nicht-fliichtigen Spei- 
cher (40), einen ReaoVWrite- Speicher (60), einen 
Mikroprozessor (50) und eine Anzeigeeinheit (62) 
zum Anzeigen des Zustands eines gegenwartigen 
Messpunkts umfasst. 

31. System nach Anspruch 30, dadurch gekennzeich- 
net, dass 

der Mikroprozessor (50) mit einem Informationsport 
(66) verbunden ist, durch den das Analysegerat 
(30) mit einer getrennten Informationsverarbei- 
tungseinheit verbunden werden kann. 

32. System nach Anspruch 20, wobei die Einrichtung 
(80) eine Verbindungseinrichtung (130) zum Zu- 
sammenwirken mit dem Analysegerat umfasst, die 
abhangig von einem Aktivierungssignal Auswer- 
tungsinformation von dem Informationstrager liest 
und diese Information an das Analysegerat liefert; 
und wobei die Verbindungseinrichtung abhangig 
von dem Aktivierungssignal den Bezugszustands- 
wert von dem Informationstrager liest und diesen 
an das Analysegerat iiefert, wodurch das Erzeugen 
eines Verhaltniswertsermoglichtwird, der einen ge- 



anderten Zustand angibt. 

33. Nicht-fluchtiger Speicher (40), der in ihm ein Com- 
puterprogramm zum Steuern eines Zustandsanaly- 
segerats (30) gespeichert hat, das einen Mikropro- 
zessor (50) hat, einen Read/Write-Speicher und 
den nichtfluchtigen Speicher (40), wobei das Com- 
puterprogramm umfasst: 

eine Programmfunktion, die beim Lauf auf dem Mi- 
kroprozessor bewirkt, dass das Analysegerat einen 
Zustandswert abhangig von dem gegenwartigen 
Zustand einer Maschine erzeugt, indem eine Mes- 
sung an einem Messpunkt der Maschine durchge- 
fuhrtwird; 

gekennzeichnet durch 

eine Programmfunktion, die beim Lauf auf dem Mi- 
kroprozessor bewirkt, dass das Analysesystem den 
Zustandswert als ein Bezugszustandswert in einem 
beschreibbaren Informationstrager (120) speichert, 
der auf, an oder in der Nahe des Messpunkts (90) 
platziert ist. 

34. Nichtfluchtiger Speicher nach Anspruch 33, wobei 
das Computerprogramm weiter umfasst: 

eine Programmfunktion, die beim Lauf auf den 
Mikroprozessor bewirkt, dass das Analysege- 
rat einen Messwert erzeugt, der von einer Be- 
wegung der Maschine abhangt; 

eine Programmfunktion, die beim Lauf auf den 
Mikroprozessor bewirkt, dass das Analysege- 
rat Auswertungsinformation von dem Informa- 
tionstrager enthalt, der auf, an, oder in der Na- 
he des Messpunkts montiert ist; 

eine Programmfunktion, die beim Lauf auf dem 
Mikroprozessor bewirkt, dass das Analysege- 
rat einen gegenwartigen Zustandswert er- 
zeugt, der den gegenwartigen Zustand des 
Messpunkts auf der Maschine angibt, abhangig 
von dem Messwert und der Auswertungsinfor- 
mation; 

eine Programmfunktion, die beim Lauf auf dem 
Mikroprozessor bewirkt, dass das Analysege- 
rat den Bezugszustandswert von dem Informa- 
tionstrager erhalt, der den Zustand des Mes- 
spunkts zu einem fruheren Zeitpunkt angibt; 

eine Programmfunktion, die beim Lauf auf dem 
Mikroprozessor bewirkt, dass das Analysege- 
rat einen Verhaltniswert abhangig von dem ge- 
genwartigen Zustandswert und dem Bezugs- 
zustandswert erzeugt, wobei der Verhaltnis- 
wert eine Anderung des Zustands der Maschi- 
ne angibt. 
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Revendicatlons 

1. Procede pour revaluation de I'etat d'une machine 
(100) comportant uh point de mesure (90), dans le- 
quel une valeur d'etat est obtenue en realisant une 
mesure au niveau du point de mesure, ladite valeur 
d'etat etant fonction de I'etat actuel de la machine; 

caracterise par le fait de stocker la valeur 
d'etat dans un support d'information inscriptible 
(120) place sur, ou dans le voisinage, du point de 
mesure (90) de f agon que la valeur d'etat puisse en- 
suite etre utilisee comme valeur d'etat de reference, 
grace a quoi des changements d'etat ulterieurs pos- 
sibles peuvent etre determines par comparaison 
avec ladite valeur d'etat de reference. 

2. Procede selon la revendication 1 , caracterise par 
le fait de : 

produire une valeur mesuree; 

recueillir des informations ^interpretation (d 1f 

Vi); 

generer la valeur d'etat en fonction de la valeur 
mesuree (Ay) et des informations d'interpreta- 
tion recueillies (d 1f V^. 

3. Procede selon la revendication 1 ou 2, caracterise 
en ce que la valeur mesuree indique un mouve- 
ment, tel qu'une vibration, de la machine. 

4. Procede selon la revendication 1 , 2 ou 3, caracte- 
rise en ce que la valeur mesuree indique une tem- 
perature de la machine au niveau du point de me- 
sure. 

5. Procede selon la revendication 2, caracterise en 
ce que les informations d'interpretation (d 1 , V^) cor- 
respondent aux valeurs techniques types pour la 
machine ou une partie de la machine. 

6. Procede selon I'une quelconque des revendicatlons 
prec6dentes r caracterise en ce que la mesure 
comporte retape consistant a attacher un capteur 
(20) au point de mesure. 

7. Procede selon la revendication 1 , comprenant en 
outre les etapes consistant a : 

produire une seconde valeur d'etat actuel a un 
instant ulterieur au temps de production de la- 
dite valeur d'etat de reference, ladite seconde 
valeur d'etat actuel etant fonction de I'etat ac- 
tuel au niveau du point de mesure, 
recueillir ladite valeur d'etat de reference a par- 
tir du support d'information (120) qui est place 
sur, ou dans le voisinage, du point de mesure 
(90). 



8. Procede selon la revendication 7, comprenant en 
outre I'etape consistant a : 

produire une valeur de relation en fonction de 
la seconde valeur d'etat actuel et de la valeur d'etat 
5 de reference. 

9. Procede selon la revendication 7 ou 8, caracterise 
en ce que la production de la seconde valeur d'etat 
actuel comprend les etapes consistant a : 

10 

produire une valeur mesuree en realisant une 
mesure au niveau du point de mesure; 
recueillir des informations d'interpretation pro- 
venant du support d'information (120); et 
'5 - generer la seconde valeur d'etat actuel (K) en 
fonction de la valeur mesuree (A v ) et des infor- 
mations d'interpretation (d t , V^. 

10. Procede selon la revendication 7 ou 8, caracterise 
20 en ce que la seconde valeur d'etat actuel est pro- 
duce directement en realisant une mesure au ni- 
veau du point de mesure. 

1 1 . Procede selon i'une quelconque des revendications 
25 precedentes, caracterise par le fait de communi- 

quer avec le support d'information par communica- 
tion radio ou optique. 

12. Appareil d'analyse pour revaluation de I'etat d'une 
30 machine (1 00) comportant un point de mesure (90), 

lequel appareil comprend : 

un capteur (20) servant a produire une valeur 
mesuree (Ay) en fonction d'un mouvement de 

35 la machine; 

un moyen de communication (70; 66; 64) pour 
recevoir des informations d'interpretation; 
un moyen (50, 40, 60) de traitement d'informa- 
tions pour produire une valeur d'etat, caracte- 

40 rise en ce que 

le moyen (50, 40, 60) de traitement d'informa- 
tions coopere avec le moyen de communica- 
tion (70; 66; 64) et le capteur (20) de facon que 

45 |e moyen de traitement d'informations produise 

une valeur d'etat (K; K re! ) dependant de la va- 
leur mesuree et des informations d'interpreta- 
tion, indiquant I'etat actuel de la machine, 
le moyen de communication comprend un 

50 moyen formant interface (70) qui est concu 

pour transmettre la valeur d'etat (K ref ) a un sup- 
port d'information inscriptible (120) place sur, 
ou dans le voisinage, du point de mesure (90) 
de facon qu'elie puisse etre utilisee comme va- 

55 leur de reference d'etat individuelle stockee lo- 

calement, speclfique au point de mesure, grace 
a quoi des changements d'etat ulterieurs pos- 
sibles peuvent §tre determines par comparai- 
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son avec ladite valeur d'etat de reference. 

13. Appareil d'analyse seton ia revendication 12, ca- 
racterise en ce que : 

le moyen formant interface (70) peut aussi 
bien recevoir qu'emettre des informations. 

14. Appareil d'analyse selon la revendication 12, ca- 
racterise en ce que : 

le capteur (20) est relie de maniere mobile au 
moyen de traitement d'informations. 

15. Appareil d'analyse seion ia revendication 12, 13 ou 
14, 

caracterise en ce que : 

le moyen formant interface (70) et le capteur 
(20, 140) sont integres dans un boitier commun. 

16. Appareil d'analyse selon Tune quelconque des re- 
vendications 12 a 15, caracterise en ce que I'ap- 
pareil d'analyse est concu pour generer la valeur 
d'etat selon un algorithme predetermine. 

17. Appareil d'analyse selon Tune quelconque des re- 
vendications 12 a 16, caracterise en ce que I'ap- 
pareil d'analyse est une unite portable. 

18. Appareil d'analyse selon Tune quelconque des re- 
vendications 12 a 17, caracterise en ce que : 

le rnoyen fuimanl interface (70) est adapte 
pour communiquer avec le support d'information au 
moyen d'une communication radio ou au moyen 
d'emetteurs optiques et de recepteurs optiques. 

19. Systeme pour revaluation de I'etat d'une machine, 
comprenant : 

un appareil d'analyse mobile (30) et un capteur 
(20) pour produire une valeur d'etat en realisant 
une mesure au niveau d'un point de mesure si- 
tug sur la machine, ladite valeur d'etat etant 
fonction du mouvement et representant I'etat 
actuel de la machine; et 
un dispositif (80) comprenant un support d'in- 
formation (120) place sur, au niveau de, ou 
dans le voisinage, du point de mesure (90) de 
la machine; 

caracterise en ce que 

I'appareil d'analyse (30) est concu pour stac- 
ker la valeur d'etat dans le support d'information 
(120), qui est inscriptible, de sorte que la valeur 
d'etat peut ensuite etre utiliseecomme valeur d'etat 
de reference. 

20. Systeme selon la revendication 19, dans lequel le 
dispositif (80) comprend des informations d'inter- 
pretation, stockees sur le support d'information, qui 



definissent des valeurs techniques types pour la 
machine et/ou la partie mobile de telle maniere que 
la valeur d'etat actuel peut etre generee en fonction 
d'une valeur mesuree actuelle et des informations 
5 d'interpretation. 

21. Systeme selon la revendication 20, dans lequel 

le dispositif (80) comprend un moyen de com- 
munication (130) destine a cooperer avec le sup- 
io port d'information (120) et a communiquer avec 
I'appareil d'analyse (30). 

22. Systeme selon la revendication 21 , caracterise en 
ce que le moyen de communication (130) corn- 
's prend un 6metteur-recepteur pour communiquer 

avec I'appareil d'analyse (30) au moyen d'une com- 
munication radio ou au moyen d'emetteurs optiques 
et de recepteurs optiques. 

20 23. Systeme selon la revendication 21 , caracterise en 
ce que 

le moyen de communication (130) comprend 
un moyen de contact pour permettre un contact oh- 
mique entre le support d'information (130) et I'ap- 
25 pareil d'analyse (30, 70). 

24. Systeme selon I'une quelconque des revendica- 
tions 1 9 a 23, caracterise en ce que la valeur d'etat 
produite par ledit capteur depend des vibrations. 

30 

25. Systeme selon I'une quelconque des revendica- 
tions 19 a 23, caracterise en ce que le dispositif 
(80) est monte de maniere rigide sur la machine 
(100), sur, au niveau de, ou au voisinage, du point 

35 de mesure (90). 

26. Systeme selon Tune quelconque des revendica- 
tions 1 9 a 25, caracterise en ce que . 

le point de mesure comprend un raccord de 
40 connexion qui est fermement attache a I'enveloppe 
de la machine (100); le capteur pouvant etre atta- 
che de maniere amovible au raccord de connexion. 

27. Systeme selon la revendication 26, caracterise en 
45 ce que 

le raccord de connexion est un raccord a 
bai'onnette. 

28. Systeme selon I'une quelconque des revendica- 
50 tions 1 9 a 26, caracterise en ce que 

le point de mesure comprend une cavite file- 
tee dans I'enveloppe de la machine (100) dans la- 
quelle le capteur peut etre visse. 

55 29. Systeme selon la revendication 28, caracterise en 
ceque 

le capteur (20) comprend un filetage corres- 
pondent de sorte qu'il peut etre introduit dans la ca- 
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vite comme une vis. 

30. Systeme selon Tune quelconque des revendica- 
tions 19 a 29, caracterise en ce que 

Pappareil d'analyse (30) comprend une me- 5 
moire non volatile (40), une memoire vive (60), un 
microprocesseur (50) et un module d'affichage (62) 
pour afficher I'etat d'un point de mesure courant. 

31 . Systeme selon la revendication 30, caracterise en 10 
ce que 

le microprocesseur (50) est connects a un 
port d'information (66), grace auquel I'appareil 
d'analyse (30) peut etre relie a un module de traite- 
ment d'informations separe. is 

32. Systeme selon la revendication 20, dans lequel le 
dispositif (80) comprend un moyen de communica- 
tion (130) destine a cooperer avec I'appareil d'ana- 
lyse, qui, en fonction d'un signal d'activation, lit une 20 
information d 1 interpretation dans le support d'infor- 
mation et delivre cette information a I'appareil 
d'analyse; et dans lequel le moyen de communica- 
tion, en fonction du signal d'activation, lit la valour 
d'etat de reference dans le support d'information et 25 
la delivre a I'appareil d'analyse, permettant ainsi la 
generation d'une valeurde relation indiquant un etat 
change. 

33. ivleinuiie non voiaiiie (40) dans iaqueiie est stocke 30 
un programme informatique pour commander un 
appareil d'analyse (30) d'etat comportant un micro- 
processeur (50), une memoire vive et ladite memoi- 
re non volatile (40), le programme informatique 
comprenant : 35 

une fonction de programme qui, lorsqu'elle 
est executee dans le microprocesseur, oblige I'ap- 
pareil d'analyse a produire une valeur d'etat qui est 
fonction de I'etat actuel d'une machine, en realisant 
une mesure au niveau d'un point de mesure de la 40 
machine; 
caracterisee par 

une fonction de programme qui, lorsqu'elle 
est executee dans le microprocesseur, oblige le 
systeme d'analyse a stocker la valeur d'etat en tant 45 
que valeur de reference dans un support d'informa- 
tion inscriptible (120) place sur, a proximite, ou au 
voisinage du point de mesure (90). 

34. Memoire non volatile selon la revendication 33, 50 
dans laquelle le programme informatique comprend 

en outre : 

une fonction de programme qui, lorsqu'elle est 
executee dans le microprocesseur, oblige Tap- 55 
pareil d'analyse a produire une valeur mesuree 
qui depend d'un mouvement de la machine; 
une fonction de programme qui, lorsqu'elle est 



executee dans le microprocesseur, oblige I'ap- 
pareil d'analyse a recueillir des informations 
d'interpretation provenant du support d'infor- 
mation qui est monte sur, a proximite, ou au voi- 
sinage du point de mesure; 
une fonction de programme qui, lorsqu'elle est 
executee dans le microprocesseur, oblige I'ap- 
pareil d'analyse a produire une valeur d'etat ac- 
tuel, indiquant I'etat actuel du point de mesure 
de la machine, en fonction de la valeurmesuree 
et des informations d'interpretation; 
une fonction de programme qui, lorsqu'elle est 
executee dans le microprocesseur, oblige I'ap- 
pareil d'analyse a recueillir ladite valeur d'etat 
de reference, indiquant I'etat du point de mesu- 
re a un instant anterieur, et provenant du sup- 
port d'information; 

une fonction de programme qui, lorsqu'elle est 
executee dans le microprocesseur, oblige I'ap- 
pareil d'analyse a produire une valeur de rela- 
tion qui est fonction de la valeur d'etat actuel et 
de la valeur d'etat de reference, laquelle valeur 
de relation indique un changement dans I'etat 
de la machine. 
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